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(54) Reconnection control method and device for mobile terminal

(57) In a reconnection control method and device for
mobile terminal which can automatically change an op-
timum reconnection time according to various states, a
handover history of a mobile terminal is managed, a next
handover destination cell of the mobile terminal is pre-
dicted from the handover history. When it is detected that
the predicted handover destination cell corresponds to a
radio wave- �faulted area, a predetermined reconnection
time for the mobile terminal is changed. When the radio
wave- �faulted area is a non-�service area where a cell is
not mounted, the predetermined reconnection time is re-
duced. When the radio wave-�faulted area is a temporary
radio wave-�faulted area, the predetermined reconnection
time is extended. When the radio wave faulted area is a
congestion area, the predetermined reconnection time
is reduced.
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Description

Background of the Invention

Field of the Invention

�[0001] The present invention relates to a reconnection
control method and device for mobile terminal, and in
particular to a reconnection control method and device
for mobile terminal in a radio network control apparatus
in a mobile radio system.

Description of the Related Art

�[0002] Fig. �13 shows a sequence from a call setup to
a reconnection generally known in the prior art of a mobile
radio system. In this sequence, when a mobile terminal
(user equipment) 200 firstly moves to a moving destina-
tion cell (handover destination cell), a connection request
(at step S100) is provided to a radio network control ap-
paratus 100 from a call controller 203 in the mobile ter-
minal 200.
�[0003] In the radio network control apparatus 100, a
call controller 101 receives the connection request, and
then transmits it (at step S101) to a radio manager 110,
so that radio area connection or connecting (at step
S102) is performed between the terminal 200 and the
radio network control apparatus 100, which leads to a
handover completion.
�[0004] Thereafter, the call controllers 203 and 101 re-
spectively in the mobile terminal 200 and the radio net-
work control apparatus 100 perform radio area connec-
tion monitoring (at steps S103 and S104)� mutually. Con-
currently, a handover history of the mobile terminal 200
is updated (at step S105) by setting position information
and time information at the time of a call setup in handover
history information 150 of a database DB in the radio
network control apparatus 100.
�[0005] When the call controller 203 in the mobile ter-
minal 200 further performs a call setup request (at step
S106) for the call controller 101 in the radio network con-
trol apparatus 100, a call setup (at step S107) is per-
formed between the mobile terminal 200, the radio net-
work control apparatus 100, a core network 300, and a
connection destination 400. As a result, the response (at
step S108) from the connecting destination 400 is re-
turned to the mobile terminal 200 by the reverse route,
leading to communications (at step S109) performed
therebetween.
�[0006] When a communication fault occurs during the
communication where the call setup has been thus made
between the mobile terminal 200 and a base station (not
shown) controlling an area where the terminal 200 is lo-
cated, and the communication between the mobile ter-
minal 200 and the radio network control apparatus 100
is disconnected (at step S110), the call controller 203 in
the mobile terminal 200 performs a radio disconnection
notification (at step S111) to a reconnecting portion 202,

and the call controller 101 in the radio network control
apparatus 100 performs the radio disconnection notifica-
tion (at step S112) to the manager 110. Thus, a radio
area release (at step S113) is performed between the
mobile terminal 200 and the radio network control appa-
ratus 100.
�[0007] Timer setting (at steps S114 and S115) is pre-
liminarily performed in the reconnecting portion 202 in
the mobile terminal 200 and the radio manager 110 in
the radio network control apparatus 100, in order to avoid
an annoyance of a re-�calling procedure by a user, after
the radio area is thus released. Therefore, the mobile
terminal 200 repeatedly performs a reconnection request
(at step S117) only for the period thus set by the timer,
so that the radio area connection (at step S118) between
the mobile terminal 200 and the radio network control
apparatus 100 is executed.
�[0008] Thereafter, the timer is stopped (at steps S119
and S120) in both of the mobile terminal 200 and the
radio network control apparatus 100, which leads to a
recovery of the communication state (at step S121).
�[0009] Thus, the time (reconnection time) for perform-
ing a transmission for the reconnection request by the
mobile terminal is fixedly set on a mobile network side,
i.e. the radio network control apparatus side.�
However, there have been proposed apparatuses in
which a user can change the reconnection time on the
mobile terminal side (see e.g. patent document 1) and a
user can change the reconnection time on the mobile
terminal side depending on a mobile speed of the mobile
terminal (see e.g. patent document 2). �

[ Patent document 1 ] Japanese Patent Application
Laid-�open No. �2002-44732
[ Patent document 2 ] Japanese Patent Application
Laid-�open No. �2005-73154

�[0010] As mentioned above, while the reconnection
time is fixedly set on the mobile network side in the prior
art reconnection control system, the reconnection time
can be changed by a user on the mobile terminal side or
can be changed depending on a mobile speed of the
mobile terminal.
�[0011] While whether or not the reconnection is suc-
ceeded greatly depends on a position state and a con-
gestion state of the base station (cell) where the mobile
terminal is located or a peripheral base station (cell) in a
moving direction of the mobile terminal, the reconnection
time of the mobile network and the mobile terminal can
not be dynamically changed depending on the position
state and the congestion state.
�[0012] Furthermore, when a radio wave state is dy-
namically changed as in the case of moving, and even
when the radio wave state improves so that communica-
tion can be maintained if the mobile terminal further
moves for several seconds, the reconnection will fail so
that the communication will be disconnected if the recon-
nection time is set shorter than a time until the radio wave
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state improves.
�[0013] Also, when the base station to which the mobile
terminal is connected changes as in the case of moving,
and even when the reconnection fails since a resource
shortage of a base station (cell) of a moving destination
occurs or the moving destination corresponds to a non-
service area without the base station of the moving des-
tination, the reconnection process is executed without
fail for the reconnection time, with the result that the mo-
bile network keeps the resources.
�[0014] Also, even when it can be predicted that the
reconnection causes a congestion of the base station of
the moving destination while numerous users are moving
at once, all of the mobile terminals are to disadvanta-
geously perform the reconnection without fail for the re-
connection time.

Summary of the Invention

�[0015] It is accordingly desirable to provide a recon-
nection control method and device for mobile terminal by
which an optimum reconnection time can be automati-
cally changed according to various states.
�[0016] According to an embodiment of a first aspect of
the present invention, there is provided a reconnection
control method for mobile terminal (or device) compris-
ing: a first step of (or means) managing a handover his-
tory of a mobile terminal; a second step of (or means)
predicting a next handover destination cell of the mobile
terminal based on the handover history; and a third step
of (or means) changing, when it is detected that the pre-
dicted handover destination cell corresponds to a radio
wave- �faulted area, a predetermined reconnection time
for the mobile terminal.
�[0017] An embodiment of the present invention as
mentioned above will now be described referring to a
principle diagram shown in Fig. 1.
�[0018] Firstly, when a handover of a mobile terminal
200 from a certain cell to another cell in an area A is
performed, a radio network control apparatus 100 may
receive handover information (1) through a base station
BS1 to update handover history information.
�[0019] The radio network control apparatus 100 pre-
dicts the next handover destination cell of the mobile ter-
minal 200 from the above-�mentioned handover history.
When detecting that the handover destination cell thus
predicted corresponds to an area B which has a radio
wave fault FL, the radio network control apparatus 100
changes a predetermined reconnection time (timer val-
ue) for the mobile terminal 200 to be notified (2).
�[0020] Accordingly, when entering the fault area B from
the communicating area A, the mobile terminal 200 pref-
erably can not perform communication in the area B since
the predetermined reconnection time is set shorter or
longer than a standard value depending on a cause of
the radio wave fault in the area B. Therefore, the recon-
nection time at the time when a reconnection request (3)
is made to the radio network control apparatus 100

through a base station BS2 may become shorter or longer
than the standard value.
�[0021] When receiving the reconnection request (3)
from the mobile terminal 200 before the timeout of the
reconnection time, the radio network control apparatus
100 preferably maintains the call set up. After the timeout
of the reconnection time, the radio network control ap-
paratus 100 preferably releases resources which have
been used for the mobile terminal 200, so that the mobile
terminal 200 stops the transmission of the reconnection
request to release the resources.
�[0022] At the above-�mentioned third step (or means),
when the radio wave- �faulted area is a non-�service area
where any cell is not mounted, the predetermined recon-
nection time may be reduced.
�[0023] Namely, when the state where the reconnection
can not be performed is predicted, the reconnection time
may be preset short, thereby enabling the resources of
the radio network control apparatus and the mobile ter-
minal to be earlier released and effectively used.
�[0024] Also, at the above- �mentioned third step (or
means), when the radio wave-�faulted area is a temporary
radio wave-�faulted area, the predetermined reconnection
time may be extended.
�[0025] Namely, when it is predicted that the radio
wave-�faulted area B shown in Fig. 1 corresponds to a
tunnel etc., and the communication recovers if the mobile
terminal moves to the area C, a repetition of an unnec-
essary re-�calling can be avoided by presetting the recon-
nection time longer.
�[0026] Also, at the above- �mentioned third step (or
means), when the radio wave-�faulted area is a conges-
tion area, the predetermined reconnection time may be
reduced.
�[0027] Namely, even when the probability of reconnec-
tion is predicted to be low due to a resource congestion,
the reconnection time may be reduced, so that the re-
sources are earlier released.
�[0028] Also, at the above- �mentioned first step (or
means), handover histories of a plurality of mobile termi-
nals may be managed, the second step (or means) may
include a step of (or means) predicting, when the next
handover destination cell is predicted from the handover
history, a collective movement of the mobile terminals of
the next handover destination cell, and the third step (or
means) may include a step of (or means) changing, when
it is determined based on a resource state of the next
handover destination cell that resources required for re-
connection of all of the mobile terminals of the collective
movement can not be secured, the predetermined recon-
nection time per mobile terminal.
�[0029] Namely, even when a collective movement of
the mobile terminals is predicted, an optimum reconnec-
tion time may be selected per mobile terminal so that all
of the mobile terminals in the collective movement can
secure resources, thereby realizing an effective use of
the resources.
�[0030] Also, the reconnection control method for mo-
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bile terminal (or device) may further comprise a fourth
step of (or means) holding, when a reconnection is unable
to be performed even after the above- �mentioned prede-
termined reconnection time has elapsed, a reconnection
failure frequency per cell, and of extending, when the
reconnection failure frequency has exceeded a first
threshold, the reconnection time of the handover desti-
nation cell to be held per cell, the second step (or means)
may include a step of (or means) making, when the re-
connection failure frequency, held at the fourth step (or
means), of the handover destination cell predicted has
exceeded the first threshold, the reconnection time per
cell a reconnection time of the mobile terminal.
�[0031] Namely, by managing a reconnection failure
frequency, it may become possible to set an optimum
reconnection time to the mobile terminal based on the
history of the past reconnection time.
�[0032] It is to be noted that the above-�mentioned fourth
step (or means) may include a step of (or means) reduc-
ing, when the reconnection failure frequency has exceed-
ed a second threshold larger than the first threshold, the
reconnection time of the handover destination cell to be
held per cell.
�[0033] According to an embodiment of a second as-
pect of the present invention, there is provided a recon-
nection control method for mobile terminal (or device)
comprising: a first step of (or means) detecting a type of
an incoming/ �outgoing call of a mobile terminal upon call
connection operation; and a step of (or means) changing
a predetermined reconnection time for the mobile termi-
nal according to the type.
�[0034] Namely, while in case of an outgoing call, the
communication can be performed with comparative ease
by another outgoing call, in case of an incoming call, there
is a possibility that another communication can not be
performed, so that the reconnection time can be appro-
priately selected.
�[0035] In a reconnection control system of the mobile
radio system, embodying the present invention, an opti-
mum reconnection time depending on various states
such as a position state of a user, a position state and a
congestion state of the base station (cell) can be dynam-
ically predicted and changed, whereby the communica-
tion is continued as long as possible if it can be continued
and annoyance of user’s re-�calling procedure can be
avoided, thereby enabling smooth communication serv-
ices to be provided.
�[0036] Also, when the communication can not be main-
tained, the resources of the mobile network may be im-
mediately released, so that the resources of the base
station where the mobile station is located can be effec-
tively used. Therefore, the congestion of the base station
may be reduced, and a stable service as the mobile radio
system can be provided.

Brief Description of the Drawings

�[0037] The above and other objects and advantages

of embodiments of the invention will be apparent upon
consideration of the following detailed description, taken
in conjunction with the accompanying drawings, in which
the reference numerals refer to like parts throughout and
in which:�

Fig. �1 is a block diagram illustrating a principle of a
reconnection control method and device for mobile
terminal according to the present invention;
Fig. �2 is a block diagram showing a system used for
a reconnection control method and device for mobile
terminal according to the present invention, and in
particular an arrangement of a radio network control
apparatus and a mobile terminal specifically;
Fig. �3 is a block diagram showing a table example of
handover history information shown in Fig.�2;
Fig. �4 is a block diagram showing a table example of
peripheral cell information in a database of the base
station shown in Fig. �2;
Fig. �5 is a processing sequence diagram of an em-
bodiment (1) of the present invention;
Fig. �6 is an operation illustrating diagram of an em-
bodiment (1);
Fig. �7 is a processing sequence diagram of an em-
bodiment (2) of the present invention;
Fig. �8 is an operation illustrating diagram of an em-
bodiment (2);
Fig. �9 is a processing sequence diagram of an em-
bodiment (3) of the present invention;
Fig. �10 is a processing sequence diagram of an em-
bodiment (4) of the present invention;
Fig. �11 is a processing sequence diagram of an em-
bodiment (5) of the present invention;
Fig. �12 is a processing sequence diagram of an em-
bodiment (6) of the present invention; and
Fig. �13 is a general sequence diagram from a call
setup to a reconnection.

Description of the Embodiments

· Arrangement common to each embodiment: Figs.�2-4

�[0038] Fig. �2 specifically shows the radio network con-
trol apparatus 100 and the mobile terminal 200 in the
system shown in Fig. �1.
�[0039] The radio network control apparatus 100 is
composed of a call controller 101 for controlling a call
connection of the mobile terminal 200, a radio manager
110 for managing a transmission/�reception of a radio sig-
nal with the mobile terminal 200, a movement monitoring
portion 120 for monitoring a movement state of the mobile
terminal 200, a resource manager 130 for managing re-
sources of the radio network control apparatus 100 itself,
and a database DB.
�[0040] Also, the call controller 101 is composed of a
timer controller 102 for controlling a reconnection timer,
a reconnection controller 103 for detecting a disappear-
ance of the radio signal and controlling the reconnection,
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and a mobile terminal manager 104 for managing call
information and a call state.
�[0041] Also, the database DB includes a database DB1
per mobile terminal, a database DB2 per cell, and a da-
tabase DB3 of a base station respectively in the form of
table. The database DB1 is composed of handover his-
tory information 150, a reconnection timer 151, and in-
coming/�outgoing call type information 152. The database
DB2 is composed of a reconnection timer 160 and a re-
connection failure frequency information 161. The data-
base DB3 is composed of peripheral cell information 170
and map information 171.
�[0042] Also, the mobile terminal 200 is similarly com-
posed of a timer storage 201 for storing the reconnection
timer, a reconnecting portion for controlling the recon-
nection, and a call connecting portion 203 for performing
a call connection control with the radio network control
apparatus 100.
�[0043] Fig. �3 shows a table example of the handover
history information 150 in the above- �mentioned database
DB1. In this example, when "n" units of mobile terminals
exist, plural pieces of terminal information 200_1-200_n
respectively for the mobile terminals are stored, and
handover histories (1)-(m) are respectively stored in the
plural pieces of terminal information. Each handover his-
tory is composed of "time", "latitude", and "longitude".
�[0044] Furthermore, Fig.�4 shows a table example of
the peripheral cell information 170 in the database DB3
of the base station. In the peripheral cell information 170,
plural pieces of base station BS information (1)-(p) cor-
responding to "p" units of base stations are stored, and
plural pieces of peripheral cell information (1)-(t) are re-
spectively stored in each base station information. In
each peripheral cell information, "type", "reference lon-
gitude", "reference latitude", "covering range", and "con-
gestion level" are stored.
�[0045] Hereinafter, processing sequences of embodi-
ments (1)-(6) of the reconnection control method and de-
vice for mobile terminal according to the present inven-
tion will be sequentially described with the above- �men-
tioned arrangements.

· Processing sequence of embodiment (1): Figs.�5 and 6

�[0046] When a call connection is generated in the radio
network system (at step S0) and an event such as hando-
ver arises (at step S1), the movement monitoring portion
120 updates the handover history information 150 in the
database DB1 per mobile terminal (at step S2).
�[0047] As shown in Fig. �3, it is made possible to store
a plurality of handover histories (handover time and
handover longitude/�latitude) per mobile terminal in the
handover history information 150, so that the handover
history is stored every time the handover is performed.
�[0048] Accordingly, as shown in Fig.�6, at a position P1
where the mobile terminal 200 firstly transmits a signal,
the transmitting time and position information (latitude/
longitude) are stored in the handover history (1). There-

after, at the position P2 after the first handover, a hando-
ver execution time and the position information (longi-
tude/ �latitude) are stored in the handover history (2).
Then, the handover history is sequentially stored every
time the handover is executed until the call is released.
�[0049] The movement monitoring portion 120 period-
ically monitors the handover history information of the
mobile terminal 200 (at step S3). The movement moni-
toring portion 120 refers to the handover history informa-
tion 150 from the database DB1 per mobile terminal (at
step S4), and calculates a moving distance and direction
of the mobile terminal 200 to be notified to the timer con-
troller 102 (at step S5). Namely, in the example of Fig. �6,
the movement monitoring portion 120 calculates the
moving distance and direction between the positions P1
and P2 based on the handover history information (1)
and (2) to be notified.
�[0050] The timer controller 102 having received such
a notification calculates a handover destination cell pre-
dicted for the next handover. Namely, as shown in Fig.
6, based on the handover history information (2) at the
position P2 where the mobile terminal 200 performed the
first handover from the handover history information (1)
at the transmitting position P1 of the mobile terminal 200,
handover history information (prediction information) (3)
related to the position P3 predicted for the next handover
is acquired.
�[0051] Also, the timer controller 102 refers to the pe-
ripheral cell information 170 from the database DB3 of
the base station (at step S6) to determine whether or not
the next handover destination cell of the mobile terminal
200 corresponds to a non-�service area. Namely, when
the handover history information (3) at the next handover-
predicted position P3 shown in Fig.�6 indicates the non-
service area OA where any cell is not mounted, the re-
connection time is changed to a timer value A shorter
than a standard timer value, so that the timer value A is
set in the reconnection timer 151 in the database DB1
per mobile terminal (at step S7).
�[0052] Concurrently, the timer controller 102 transmits
a change notification (timer value A) of the reconnection
time to the timer storage 201 of the mobile terminal 200
through the radio manager 110 (at step S8).
�[0053] Thereafter, when the mobile terminal 200
moves to the non-�service area OA (at step S9), the re-
connecting portion 202 in the mobile terminal 200 detects
an extinction (disconnection) of the radio signal (at step
S10). Concurrently, the reconnection controller 103 in
the call controller 101 in the radio network control appa-
ratus 100 detects the radio signal disconnection (at step
S11).
�[0054] The reconnecting portion 202 in the mobile ter-
minal 200 inquires of the timer storage 201 about the
timer value (at step S12). The reconnection controller
103 in the radio network control apparatus 100 also in-
quires of the timer controller 102 about the timer value
(at step S13).
�[0055] In response, the timer storage 201 in the mobile
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terminal 200 notifies the timer value A to the reconnecting
portion 202 (at step S14).� In the radio network control
apparatus 100, the timer controller 102 reads the timer
value A from the reconnection timer 151 (at step S15),
and notifies the timer value A read to the reconnection
controller 103 (at step S16).
�[0056] In the mobile terminal 200, the reconnecting
portion 202 performs timer setting (at step S17), and re-
peats a reconnection request (at steps S19_1- �S19_3)
until the timer value A is expired (timeout). When the
timer value A times out, the reconnection request is
stopped (at step S20).
�[0057] Meanwhile, the timer setting has been per-
formed (at step S18) in the radio network control appa-
ratus 100, whereby the resources on the mobile network
side are released when the timer value A times out (at
step S21).
�[0058] It is to be noted that when the handover is ex-
ecuted repeatedly, the next handover destination cell
may be calculated based on the average of the moving
distances/�directions over several times.
�[0059] Thus, when the handover destination cell cor-
responds to the non- �service area, the reconnection time
is set short and the unnecessary reconnection time re-
quest is eliminated, thereby enabling the resources to be
effectively used in the mobile terminal 200 and the radio
network control apparatus 100.

• Processing sequence of embodiment (2): Figs. 7 and 8

�[0060] The processing sequence of the embodiment
(2) shown in Fig. �7 is different from the processing se-
quence of the embodiment (1) shown in Fig. 5 in that step
S61 is substituted for step S6, step S71 is substituted for
step S7, and steps S19_4 and S22-�S25 are added. � Other
steps are the same as the case of Fig. 5, so that only the
above-�mentioned steps will now be described.
�[0061] At step S5, the timer controller 102 calculates
the handover destination, in the same way as the above-
mentioned embodiment (1), based on the moving dis-
tance and direction notified from the movement monitor-
ing portion 120, and reads the map information of the
handover destination from the map information 171 (at
step S61).
�[0062] Fig. �8 shows an operation illustrating diagram
at this time. When it is found from the map information
that the handover destination cell of the predicted posi-
tion P3 for the mobile terminal 200 corresponds to a tem-
porary radio wave-�faulted area FA such as a tunnel, the
reconnection time is now changed to a timer value B long-
er than the standard timer value to be set in the recon-
nection timer 151 (at step S71). Also, the timer value B
is notified to the timer storage 201 in the mobile terminal
200 to be set (at step S8).
�[0063] When it is determined at step S71 that the next
handover destination cell does not correspond to the ra-
dio wave- �faulted area, the reconnection timer value is
set with the standard value.

�[0064] Thereafter, the same operation as the process-
ing sequence of the above-�mentioned embodiment (1)
is performed through steps S9-�S18, and then the mobile
terminal 200 moves to the service area (at step S22).
Since the timer value set steps S17 and S18 is the timer
value B longer than the standard timer value, the recon-
nection request is executed thereafter (at step S19_4).
Together with this reconnection request, the known re-
connection operation is executed (at step S23).
�[0065] As a result, reconnection has been completed,
so that the timer stop is performed in the mobile terminal
200 and the radio network control apparatus 100 (at steps
S24 and S25).
�[0066] Thus, by continuing the reconnection request
even if the temporary radio signal disconnection state is
predicted, a re-�calling frequency can be reduced.

• Processing sequence of embodiment (3): Fig. 9

�[0067] Upon comparing the processing sequence of
the embodiment (3) shown in Fig.�9 with that of the above-
mentioned embodiment (1) shown in Fig.�5, step S62 is
substituted for step S6, step S72 is substituted for step
S7, and steps S91, S101, and S111 are substituted for
steps S9, S10, and S11 respectively. Hereinafter, only
these steps will be described.
�[0068] The timer controller 102 to which the moving
distance and direction are notified from the movement
monitoring portion 120 calculates the handover destina-
tion cell as mentioned above, and inquires of the resource
manager 130 about the congestion state of the handover
destination cell (at step S62).
�[0069] As a result, when the predicted handover des-
tination cell of the mobile terminal 200 corresponds to an
area in the congestion state, the reconnection time is
changed to a time value C shorter than the standard value
to be stored in the reconnection timer 151 (at step S72).
Concurrently, the timer value C is notified from the radio
manager 110 to the timer storage 201 of the mobile ter-
minal 200 (at step S8).
�[0070] Thereafter, when the mobile terminal 200
moves to the congestion area (at step S91), the recon-
necting portion 202 in the mobile terminal 200 and the
reconnection controller 103 of the call controller 101 in
the radio network control apparatus 100 detect the radio
signal disconnection due to the congestion (at steps
S101 and S111).
�[0071] Thereafter, the reconnection request is per-
formed by the timer setting with the timer value C through
steps S12-�S18 as mentioned above (at steps S19_1-
S19_3), the retransmission is stopped due to the timeout
when the reconnection request is not received during the
timer value C (at step S20). In the radio network control
apparatus 100, the resources on the network side are
released due to the timeout with the timer value C (at
step S21).
�[0072] Thus, the time for the reconnection request due
to the resource congestion is reduced, and resources
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having been used for the communication between the
mobile terminal 200 and the radio network control appa-
ratus 100 are earlier released, thereby realizing an ef-
fective use of the resources.

• Processing sequence of embodiment (4): Fig. �10

�[0073] The processing sequence of the embodiment
(4) shown in Fig. �10 is different from the processing se-
quence of the embodiment (3) shown in Fig. �9 in that step
S73 is substituted for step S72, steps S14-�S21 are pro-
vided in both of a case (I) where the reconnection time
is set short and a case (II) where the reconnection time
is set long, the reconnection request of steps S19_4 is
performed, and steps S22-�S25 are added in the same
way as the embodiment (2) in Fig.�7.
�[0074] Through steps S1-�S3, when the movement
monitoring portion 120 refers to the handover history of
the mobile terminal 200 from handover history informa-
tion 150 in the database DB1 at step S4, it concurrently
refers to the handover history of not only the mobile ter-
minal 200 itself but also other mobile terminals (at step
S41).
�[0075] When a plurality of mobile terminals have the
same handover history information, the movement mon-
itoring portion 120 regards the movement as a collective
movement, and notifies to the timer controller 102 the
number of mobile terminals together with the moving dis-
tance and direction (at step S51).
�[0076] The timer controller 102 having received the no-
tification predicts the handover destination cell as men-
tioned above, and refers to the congestion information
of the predicted handover destination cell by the resource
manager 130 (at step S60). The congestion state of the
handover destination is determined where the collective
movement is predicted, a timer value D1 longer than the
standard timer value or a timer value D2 shorter than the
standard timer value is set as the reconnection time per
mobile terminal to be set in the reconnection timer 151
(at step S73). Also, the timer value D1 or D2 is notified
to the timer storage 201 of the mobile terminal 200
through the radio manager 110 (at step S8).
�[0077] In this case, according to the degree of a re-
source shortage, the timer value D1 longer the standard
timer value is set to the part of the mobile terminals, and
the timer value D2 shorter than the standard timer value
is set to the other mobile terminals, thereby securing the
resources of all of the mobile terminals in the collective
movement. In some cases, the shorter timer value D2
has to be set to all of the mobile terminals. When the
resources are sufficient, the timer value may remain the
standard timer value.
�[0078] Through steps S91, S101, S111, S12, and S13,
when the reconnection time is set with the shorter timer
value D2, the operation of case (I) is executed.
�[0079] Namely, in this case, the same steps as those
of the processing sequence of the embodiment (1) shown
in Fig. �5 are executed at steps S14- �S21.

�[0080] Also, in case of (II) where the reconnection time
is set with the longer timer value D1, steps S14- �S18,
S19_1- �S19_4, and S22-�S25 are also executed in the
same way as the processing sequence of the embodi-
ment (2) shown in Fig. �7.
�[0081] Thus, the longer reconnection time is set to the
part of the mobile terminals in the collective movement
where resource securement is determined to be possible,
and a shorter reconnection time is set to the other mobile
terminals where the resource securement is determined
to be impossible.

• Sequence of embodiment (5): Fig.�11

�[0082] The processing sequence of the embodiment
(5) shown in Fig. �11 is different from the processing se-
quence of the embodiment (1) shown in Fig. �5 in that step
S63 is substituted for step S6, steps S74 and S75 are
substituted for step S7, and steps S26 and S27 are used.
�[0083] In the embodiment (5), the number of times
when the reconnection of the handover destination cells
fails at steps S20 and S21 in the same way as e.g. the
embodiment (1) mentioned above is stored in the recon-
nection failure frequency information 161 of the database
DB2 per cell (at step S26).
�[0084] When the above-�mentioned reconnection fail-
ure frequency is equal to or more than a fixed threshold
Th1, it is supposed that a temporary fault is occurring in
the handover destination cell, so that the reconnection
controller 103 changes the reconnection timer 160 per
cell to a timer value E1 longer than the standard value.
Also, when the reconnection failure frequency exceeds
a threshold Th2 which is larger than the above- �mentioned
threshold Th1 (Th2>Th1), it is supposed that a perma-
nent fault is occurring in the handover destination cell,
so that the reconnection timer 160 is updated to a short
timer value E2 (at step S27).
�[0085] Thereafter, when the handover destination is
predicted through steps S1-�S5 as mentioned above, the
timer controller 102 refers to the connection failure fre-
quency of the handover destination cell from the recon-
nection failure frequency information 161 of the database
DB2 (at step S63). When the reconnection failure fre-
quency exceeds the fixed value Th1, the reconnection
time per cell is read from the reconnection timer 160 (at
step S74).
�[0086] As a result, the reconnection time timer value
E1 or E2 of the handover destination cell is set in the
reconnection timer 151 per mobile terminal (at step S75),
and is notified to the timer storage 201 of the mobile ter-
minal 200 through the radio manager 110 (at step S8).
�[0087] Thus, the fault is determined to be a temporary
fault or a permanent fault based on the reconnection fail-
ure frequency, so that the reconnection time is changed.

• Processing sequence of embodiment (6): Fig. 12

�[0088] The processing sequence of the embodiment
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(6) shown in Fig.�12 is different from the embodiment (1)
shown in Fig.�5 in that steps S1-�S5 are eliminated, steps
S31 and S32 are added instead of steps S1- �S5, step S64
is substituted for step S6, and step S76 is substituted for
step S7.
�[0089] In the case of the embodiment (6), firstly, the
mobile terminal manager 104 updates the incoming/�out-
going call type information 152 of the database DB2 per
mobile terminal upon receiving an outgoing call or incom-
ing call (at step S31). The type of the incoming/�outgoing
call is notified to the timer controller 102 (at step S32).
�[0090] The timer controller 102 having received this
notification refers to the incoming/�outgoing call type in-
formation 152 (at step S64), and sets the reconnection
time with a timer value F1 or F2 according to the incoming/
outgoing call type to be set in the reconnection timer 151
(at step S76). Also, the reconnection time change is no-
tified to the timer storage 201 in the mobile terminal 200
through the radio manager 110 (at step S8).
�[0091] When the terminal type is the outgoing call, the
communication can be performed if the outgoing call is
made again, so that the timer value is set with the timer
value F1 shorter than the standard value. When the ter-
minal type is the incoming call, the communication can
not be performed again in some cases, so that the timer
value is changed to a longer timer value F2. Thus, more
effective securement of resources can be realized.
�[0092] Operation after step S9 is executed in the same
way as the embodiment (1).
�[0093] It is to be noted that the present invention is not
limited by the above-�mentioned embodiments, and it is
obvious that various modifications may be made by one
skilled in the art based on the recitation of the claims.
�[0094] In any of the above aspects, the various fea-
tures may be implemented in hardware, or as software
modules running on one or more processors. Features
of one aspect may be applied to any of the other aspects.
�[0095] The invention also provides a computer pro-
gram or a computer program product for carrying out any
of the methods described herein, and a computer read-
able medium having stored thereon a program for carry-
ing out any of the methods described herein. A computer
program embodying the invention may be stored on a
computer-�readable medium, or it could, for example, be
in the form of a signal such as a downloadable data signal
provided from an Internet website, or it could be in any
other form.

Claims

1. A reconnection control method for mobile terminal
comprising: �

a first step of managing a handover history of a
mobile terminal;
a second step of predicting a next handover des-
tination cell of the mobile terminal based on the

handover history; and
a third step of changing, when it is detected that
the predicted handover destination cell corre-
sponds to a radio wave-�faulted area, a prede-
termined reconnection time for the mobile ter-
minal.

2. The reconnection control method for mobile terminal
as claimed in claim 1, wherein the third step includes
a step of reducing, when the radio wave-�faulted area
is a non- �service area where a cell is not mounted,
the predetermined reconnection time.

3. The reconnection control method for mobile terminal
as claimed in claim 1 or 2, wherein the third step
includes a step of extending, when the radio wave-
faulted area is a temporary radio wave-�faulted area,
the predetermined reconnection time.

4. The reconnection control method for mobile terminal
as claimed in claim 1, 2 or 3, wherein the third step
includes a step of reducing, when the radio wave-
faulted area is a congestion area, the predetermined
reconnection time.

5. The reconnection control method for mobile terminal
as claimed in any preceding claim, wherein the first
step manages handover histories of a plurality of mo-
bile terminals, the second step includes a step of
predicting, when the next handover destination cell
is predicted from the handover history, a collective
movement of the mobile terminals of the next hando-
ver destination cell, and the third step includes a step
of changing, when it is determined based on a re-
source state of the next handover destination cell
that a resource required for reconnection of all of the
mobile terminals of the collective movement can not
be secured, the predetermined reconnection time
per mobile terminal.

6. The reconnection control method for mobile terminal
as claimed in any preceding claim, further compris-
ing a fourth step of holding, when a reconnection is
unable to be performed even after the predetermined
reconnection time has elapsed, a reconnection fail-
ure frequency per cell, and of extending, when the
reconnection failure frequency has exceeded a first
threshold, the reconnection time of the handover
destination cell to be held per cell, the second step
including a step of making, when the reconnection
failure frequency, held at the fourth step, of the
handover destination cell predicted has exceeded
the first threshold, the reconnection time per cell a
reconnection time of the mobile terminal.

7. The reconnection control method for mobile terminal
as claimed in claim 6, wherein the fourth step in-
cludes a step of reducing, when the reconnection
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failure frequency has exceeded a second threshold
larger than the first threshold, the reconnection time
of the handover destination cell to be held per cell.

8. A reconnection control method for mobile terminal
comprising: �

a first step of detecting a type of an incoming/
outgoing call of a mobile terminal upon call con-
nection operation; and
a step of changing a predetermined reconnec-
tion time for the mobile terminal according to the
type.

9. A reconnection control device for mobile terminal
comprising : �

a first means managing a handover history of a
mobile terminal;
a second means predicting a next handover des-
tination cell of the mobile terminal based on the
handover history; and
a third means changing, when it is detected that
the predicted handover destination cell corre-
sponds to a radio wave-�faulted area, a prede-
termined reconnection time for the mobile ter-
minal.

10. The reconnection control device for mobile terminal
as claimed in claim 9, wherein the third step includes
a means reducing, when the radio wave-�faulted area
is a non- �service area where a cell is not mounted,
the predetermined reconnection time.

11. The reconnection control device for mobile terminal
as claimed in claim 9 or 10, wherein the third step
includes a means extending, when the radio wave-
faulted area is a temporary radio wave-�faulted area,
the predetermined reconnection time.

12. The reconnection control device for mobile terminal
as claimed in claim 9, 10 or 11, wherein the third step
includes a means reducing, when the radio wave-
faulted area is a congestion area, the predetermined
reconnection time.

13. The reconnection control device for mobile terminal
as claimed in any of claims 9 to 12, wherein the first
step manages handover histories of a plurality of mo-
bile terminals, the second step includes a means pre-
dicting, when the next handover destination cell is
predicted from the handover history, a collective
movement of the mobile terminals of the next hando-
ver destination cell, and the third step includes a
means changing, when it is determined based on a
resource state of the next handover destination cell
that a resource required for reconnection of all of the
mobile terminals of the collective movement can not

be secured, the predetermined reconnection time
per mobile terminal.

14. The reconnection control device for mobile terminal
as claimed in any of claims 9 to 13, further comprising
a fourth means holding, when a reconnection is un-
able to be performed even after the predetermined
reconnection time has elapsed, a reconnection fail-
ure frequency per cell, and extending, when the re-
connection failure frequency has exceeded a first
threshold, the reconnection time of the handover
destination cell to be held per cell, the second step
including a means making, when the reconnection
failure frequency, held by the fourth means
means the handover destination cell predicted has
exceeded the first threshold, the reconnection time
per cell a reconnection time of the mobile terminal.

15. The reconnection control device for mobile terminal
as claimed in claim 14, wherein the fourth step in-
cludes a means reducing, when the reconnection
failure frequency has exceeded a second threshold
larger than the first threshold, the reconnection time
of the handover destination cell to be held per cell.

16. A reconnection control device for mobile terminal
comprising: �

a first means detecting a type of an incoming/
outgoing call of a mobile terminal upon call con-
nection operation; and

a means changing a predetermined reconnection
time for the mobile terminal according to the type.
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